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• The imaging performance of radiography detectors is limited by the statistical properties and spatial correlation of secondary quanta (such as optical photons in a scintillator or electron-hole pairs in a photoconductor) liberated in an x-ray convertor material.
• Signal and noise properties of detected secondary quanta are determined by a complicated combination of x-ray interaction physics and material/device properties.
• Cascaded-systems analysis (CSA) of signal and noise propagation through image-forming processes is a widely used and powerful tool for analyses of imaging performance of digital radiography detectors.
• The CSA approach enables an understanding of theoretical performance limitations governed by the statistical characteristics of image-forming processes and is important for design and optimization of new digital radiography detectors.
• To develop analytic models describing imaging performance of photoconductor materials including material properties such as thermally generated noise and incomplete charge collection in x-ray convertor.
• To characterize an imaging performance of screen-printed HgI 2 materals for mammographic imaging condition.
• To validate a feasibility of HgI 2 by comparing with commercial a-Se photoconductor.
• Schematic block-diagram showing a signal and noise propergation in photoconductorbased digital radiography detectors proposed in this study.
• Theoretical imaging performance of selected HgI 2 photoconductor samples were compared with a 200-µm thick amorphous selenium (a-Se) detector material under a mammographic imaging conditions (W/Rh spectrum).
• Compared with the reference a-Se, HgI 2 provides a better DQE performance at the frequencies less than 3 mm -1 .
• For a detector operation in the quantum-noise-limited exposure levels, the effects of electrical properties (e.g.
w and mt values) on the DQE performance are negligible.
• For the exposure levels less than the quantum-noiselimited levels, however, the electrical properties largely affect the DQE performance.
• For low-dose mammography (< 0.01 mR), the use of photoconductors having a lower w and larger mt values, for example HgI 2 , are essential.
• We believe that our theoretical assessment of imaging performance will be important in determining the feasibility of novel photoconductor materials for x-ray imaging applications.
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